Cellular and molecular mechanisms of abnormal calcification following ischemia-reperfusion injury in human liver transplantation.
Recent studies suggest a possible link between calcification and ischemia-reperfusion injury following liver transplantation. Histological staining, immunolabeling, and biochemical and electron microscopy analyses were applied to assess the possible mechanism(s) of calcification in liver tissue. Although light microscopy studies did not reveal the presence of large necrotic or apoptotic areas, electron microscopy showed the presence of membrane-bound vacuolar structures in hepatocytes, indicative of cell damage. Myofibroblasts were abundant in regions surrounding and within calcification. In these precalcified and calcified areas, myofibroblasts expressed bone-specific matrix proteins, such as osteopontin, type 1 collagen and bone sialoprotein. In addition, transforming growth factor beta (TGFbeta)-1 and BMP2, two growth factors implicated in osteoblast differentiation, and Runx2 and Msx2, two transcription factors targets of TGFbeta-1 and BMP2, were also expressed in these myofibroblasts. These data suggest that liver calcification following transplantation may be a consequence of precipitation of hydroxylapatite emanating from necrotic or apoptotic hepatocytes associated with proliferation of myofibroblasts expressing bone-specific matrix proteins.